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$EVWUDFW
%DFNJURXQG
Malassezia\HDVWVSURGXFHELRDFWLYHLQGROLFVXEVWDQFHVZKHQJURZQRQ/
WU\SWRSKDQDJDU$SDQHORIWKHVHVXEVWDQFHVZDVWHVWHGDJDLQVWFRPPHQVDODQG
RSSRUWXQLVWLFIXQJLWKH0LQLPXP,QKLELWRU\&RQFHQWUDWLRQ0,&ZDVGHWHUPLQHG
DQGWKHSRWHQWLDOIRUin locoDQWLIXQJDODFWLYLW\RQWKHVNLQZDVDVVHVVHG
0DWHULDOVDQG0HWKRGV
(LJKWLQGROHVZHUHLQFOXGHGPDODVVH]LQSLW\ULDFLWULQLQGLUXELQ
LQGROR>E@FDUED]ROHIRUP\OLQGROR>E@FDUED]ROHWU\SWDQWKULQ
K\GUR[\PHWK\OLQGROR>E@FDUED]ROHDQGPHWK\OLQGROR>E@FDUED]ROHDQG
ZHUHWHVWHGDJDLQVWIXQJDOVWUDLQV>\HDVWVMalasseziaVSS1 Cryptococcus 
VSS1 CandidaVSS1 Yarrowia lipolytica1 Exophialladermatitidis
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1 PROGVAspergillusVSS1 FusariumVSS1 Rhizopusoryzae1 @
7KHFRQFHQWUDWLRQRIRIWKHWHVWHGLQGROHVRQGLVHDVHGVNLQZDVFDOFXODWHGIURP
SXEOLVKHGGDWD.UXVNDO:DOOLVDQG80DQQ:KLWQH\WHVWVZHUHHPSOR\HGIRUJURXS
VXVFHSWLELOLW\HYDOXDWLRQLQVWUDLQV
5HVXOWV
7KH0,&UDQJHZDVȝJPODQGWKHPHGLDQORJ0,&ZDV,QGLUXELQZDV
WKHPRVWSRWHQWDQWLIXQJDODJHQWDQGGLIIHUHGVLJQLILFDQWO\IURPWKHRWKHUV7KH
KLJKHVWPHGLDQ0,&ZDVIRXQGIRU),&=
MalasseziaZLWKCandidaVWUDLQVZHUHPRUHVXVFHSWLEOHFRPSDUHGWRCryptococcus
DQGAspergillusDQGWKLVLQKLELWRU\DFWLYLW\ZDVSUHGLFWHGWREHYDOLGDOVRRQKXPDQ
VNLQ
&RQFOXVLRQV
Malassezia\HDVWVSURGXFHLQGROLFVSHFLHVWKDWLQKLELWDQDUUD\RIFOLQLFDOO\
VLJQLILFDQW\HDVWVDQGPROGV
 
Introduction 
7KHKXPDQVNLQKDUERUVDQDUUD\RIPLFURELDOVSHFLHVDQGPLFURRUJDQLVPVZLWK
Malassezia\HDVWVEHLQJWKHSULQFLSDOHXNDU\RWLFRUJDQLVPV7KLVJHQXVFXUUHQWO\
LQFOXGHVVSHFLHVDQGLQKXPDQVKDVEHHQDVVRFLDWHGZLWKWKHGHYHORSPHQWRI
SLW\ULDVLVYHUVLFRORU39GDQGUXII')VHERUUKHLFGHUPDWLWV6'DQGFHUWDLQKHDG
DQGQHFNPDQLIHVWDWLRQVRIDWRSLFGHUPDWLWLV$OOWKHVHFRPPRQVNLQFRQGLWLRQVDUH
FKDUDFWHUL]HGE\DYDULDEO\FRPSURPLVHGVNLQEDUULHU
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,QLWLDOO\LWZDVUHSRUWHGWKDWM. furfurVWUDLQVKDYHWKHDELOLW\WRSURGXFHLQGROLF
VXEVWDQFHVZKHQJURZQLQDPHGLXPZLWK/WU\SWRSKDQDVWKHH[FOXVLYHQLWURJHQ
VRXUFH6XEVHTXHQWO\LWZDVIRXQGWKDWXQGHUWKHDIRUHPHQWLRQHGFXOWXUHFRQGLWLRQV
M. furfurVWUDLQVLVRODWHGIURP6'DQG39OHVLRQVKDYHWKHDELOLW\WRV\QWKHVL]Hin 
vitro VLJQLILFDQWO\ODUJHUTXDQWLWLHVRILQGROHVFRPSDUHGWRWKRVHLVRODWHGIURP
KHDOWK\VNLQ)XUWKHUPRUHLWKDVEHFRPHFOHDUWKDWWKLVSURSHUW\LVQRWUHVWULFWHGWR
M. furfur EXWLVZLGHUGLVWULEXWHGDPRQJPRUHVSHFLHVZLWKLQWKHJHQXVZKLOH
Malassezia DQGWKHLUUHVSHFWLYHLQGROHVFDQEHDOVRWUDFHGLQVNLQVFDOHVIURP6'
DQG39SDWLHQWV,PSRUWDQWPROHFXOHVRIWKLVJURXSLQFOXGHPDODVVH]LQLQGLUXELQ
LQGROR>E@FDUED]ROH,&=SLW\ULDFLWULQDQGIRUP\OLQGROR±>E@FDUED]ROH
),&=$PRQJSRWHQWLDOELRORJLFDOHIIHFWVRIWKHVHVXEVWDQFHVSUHOLPLQDU\GDWD
LQGLFDWHWKDWLQGLUXELQSRVVHVVHVVRPHDQWLIXQJDODQGDQWLSDUDVLWLFDFWLYLW\ZKLOVW
LWFRXOGDOVRSRWHQWLDWHWKHDQWLEDFWHULDOHIIHFWRIFLSURIOR[DFLQDJDLQVWUHVLVWDQWS. 
aureusVWUDLQVin vitro0RUHRYHUSLW\ULDFLWULQKDVDVPDOO\HWPHDVXUDEOHVXQOLJKW
SURWHFWLYHIDFWRU63)DWFRQFHQWUDWLRQDQG),&=LVFRQVLGHUHGD
FDQGLGDWHHQGRJHQRXVDU\OK\GURFDUERQUHFHSWRU$K5OLJDQGDQGDQXOWUDYLROHW
GDPDJHPHGLDWRURQKXPDQVNLQ5HJDUGLQJLQGLUXELQLWPHGLDWHVIXQFWLRQVDV
LQIODPPDWLRQDQGWXPRULJHQHVLVDQGLVFXUUHQWO\VXJJHVWHGDVDSRWHQWWRSLFDO
WUHDWPHQWIRUSVRULDVLV7KHSURGXFWLRQRIWKHVHOLJDQGVIURP/WU\SWRSKDQLVQRW
UHVWULFWHGWR\HDVWVRIWKHMalasseziaJHQXVEXWKDVDOVREHHQGHVFULEHGLQWKH
DVFRP\FHWRXVJDVWURLQWHVWLQDOWUXFNFRPPHQVDOC. glabrataXQGHUVFRULQJWKHZLGHU
ELRORJLFDOVLJQLILFDQFHRIWKLVSDWKZD\
$LPRIWKLVVWXG\ZDVWRVFUHHQLQGROHVGHWHFWDEOHLQMalassezia FXOWXUHVIRU
GHWHUPLQLQJDQWLIXQJDODFWLYLW\DJDLQVWDVHOHFWLRQRIFRPPHQVDODQGRSSRUWXQLVWLF
SDWKRJHQLFIXQJL7KHGHWHUPLQHG0,&YDOXHVLQȝJPOZHUHLQWHUSUHWHGZLWKUHJDUG
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WRWKHFRQFHQWUDWLRQVRIWKHUHVSHFWLYHLQGROHVLQVNLQVFDOHVLQRUGHUWRSUHGLFW
SRWHQWLDOin locoDQWLIXQJDODFWLYLW\RIMalassezia UHODWHGLQGROHV
Materials and Methods 
)RUW\IXQJDOVWUDLQVPDLQWDLQHGDWWKH+HOOHQLF&ROOHFWLRQRI3DWKRJHQLF)XQJL
82$+&3)ZHUHWHVWHGDJDLQVWMalassezia LQGROHV7DEOHLQFOXGLQJWKH
LQGROHVSUHYLRXVO\LVRODWHGIURPGLVHDVHGVNLQPDODVVH]LQSLW\ULDFLWULQ,&=
LQGLUXELQ),&=DQGDGGLWLRQDORQHVWU\SWDQWKULQK\GUR[\PHWK\OLQGROR>E@
FDUED]ROH+DQGPHWK\OLQGROR>E@FDUED]ROH07DEOH7KHWHVWHG
VWUDLQVLQFOXGHG\HDVWVFRPSULVLQJMalasseziaVSS1 Cryptococcus VSS
1 CandidaVSS1 Yarrowia lipolytica1 WKHEODFN\HDVWExophialla
dermatitidis1 DQGPROGVAspergillusVSS1 FusariumVSS1 
Rhizopusoryzae1 7KHXVHGLQGROHVZHUHV\QWKHVL]HGDVSUHYLRXVO\DQG
ZHUHPDLQWDLQHGLQ0GLPHWK\OVXOIR[LGHVWRFNVROXWLRQV)RUWKHEURWK
PLFURGLOXWLRQPHWKRGWKH&/6,0$DQG0$JXLGHOLQHVIRU\HDVWVDQG
PROGVUHVSHFWLYHO\ZHUHIROORZHG(DFKVWUDLQZDVWHVWHGWZLFHDQGRQHDFKWHVWLQJ
RFFDVLRQWKHTXDOLW\FRQWURODQGUHIHUHQFHVWUDLQVUHVSHFWLYHO\Candida parapsilosis
$7&&DQGCandida albicans$7&&IRU\HDVWVDQGIRUPROGVWKH
TXDOLW\FRQWURODQGUHIHUHQFHVWUDLQVUHVSHFWLYHO\Paecilomyces variotii$7&&
0<$DQGAspergillus fumigatus$7&&0<$ZHUHLQFOXGHG,IWKH
UHVXOWVIRUWKHTXDOLW\FRQWUROVWUDLQVGLIIHUHG!GLOXWLRQVWKHH[SHULPHQWZDV
GLVFDUGHG5HJDUGLQJWKHUHVXOWVIURPWKHWHVWHGIXQJDOVWUDLQVWKHKLJKHU0,&RIWKH
H[SHULPHQWVLVUHFRUGHGLQ7DEOH7KLVZDVSHUIRUPHGLQRUGHUWRFRPSHQVDWHIRU
OLNHO\GLOXWLRQLVVXHVRIWKHWHVWHGLQGROHVWRDYRLGXQGHUVFRULQJWKH0,&YDOXH
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7KHFRQFHQWUDWLRQRIWKHDSSOLHG LQGROHVRQKXPDQVNLQZDVFDOFXODWHGIURPGDWD
SXEOLVKHGSUHYLRXVO\$VWKHVNLQH[WUDFWVPRVWO\FRQVLVWRIVNLQOLSLGVWKHGHQVLW\
ZDVWDNHQDWJUPO)RUWKHWUDQVIRUPDWLRQRIWKHFRQFHQWUDWLRQRILQGROHVLQWKH
VNLQH[WUDFWVWRFRUUHVSRQGLQJȝJPOWKHIROORZLQJIRUPXODZDVHPSOR\HG
&[PROPJH[WUDFW0ROHFXODUZHLJKWJPOH[WUDFW &[ȝJPO
6WDWLVWLFDODQDO\VLV
,QWKHVWDWLVWLFDODQDO\VLVWKHUHVXOWVIURPVWUDLQVZHUHLQFOXGHGDVWKH\HDVWY. 
lipolyticaDQGWKHPROGVRhizopusFusariumDQGExophialaZHUHH[FOXGHGGXHWR
WKHVPDOOQXPEHURIVWUDLQVWHVWHG7KHJURXSVXVFHSWLELOLW\RIHDFKRIWKHLQGROHV
ZDVHYDOXDWHGZLWKWKH.UXVNDO:DOOLVDQG80DQQ:KLWQH\WHVWVHPSOR\LQJWKH
6366VRIWZDUHY&KLFDJR,/86$
Results 
7DEOHFRPSLOHVWKH0,&YDOXHVIRUWKHVWUDLQVRIWKHIXQJDOVSHFLHVWHVWHG2YHUDOO
WHVWHG\HDVWVWUDLQVDQGLQGROLFVXEVWDQFHVPHGLDQORJ0,&ZDV)LJ%DVHGRQ
WKHSUHVHQWO\HPSOR\HGDUUD\RIIXQJDOVWUDLQVIURPWKHLQGROLFVXEVWDQFHVWHVWHG
LQGLUXELQPHGLDQORJ0,& ZDVWKHPRVWSRWHQWDQWLIXQJDODJHQWDQGWKHRQO\
RQHWKDWGLIIHUHGVLJQLILFDQWO\LQDFWLYLW\IURPDQ\RIWKHRWKHURQHVPHWK\OLQGROR
>E@FDUED]ROHS PDODVVH]LQS SLW\ULDFLWULQS 
K\GUR[\PHWK\OLQGROR>E@FDUED]ROHS DQG),&=S2QWKHRWKHU
KDQGWKHKLJKHVWPHGLDQ0,&ORJ0,& ZDVIRXQGIRU),&=)LJ
5HJDUGLQJVXVFHSWLELOLW\E\IXQJDOJHQHUDWZRJURXSVZHUHGLVFHUQHGMalassezia
ZLWKCandidaDQGCryptococcusZLWKAspergillus7KHIRUPHUJURXSZDV
VLJQLILFDQWO\PRUHVHQVLWLYHDVFRPSDUHGWRWKHODWWHUJURXSRYHUDOOWHVWHGLQGROHV
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)LJXUH3DQHOV$& 7KHSDWWHUQRIVXVFHSWLELOLW\ZDVHTXLYDOHQWIRUHDFKJHQXV
IRUSLW\ULDFLWULQ),&=DQGK\GUR[\PHWK\OLQGROR>E@FDUED]ROH)LJXUH
7KHFRQFHQWUDWLRQRIWKHMalasseziaDVVRFLDWHGLQGROHVLVRODWHGIURPOHVLRQDOVNLQ
VFDOHVZHUHWUDQVIRUPHGWRȝJPO7DEOHLQRUGHUWRFRPSDUHWKHDERYH
VXVFHSWLELOLW\GDWDWRSRVVLEOHDQWLIXQJDODFWLYLW\RQWKHFRUUHVSRQGLQJVNLQVXUIDFH
)URPWKHVNLQVFDOHVH[WUDFWV6'39FRQWDLQ LQGROHFRQFHQWUDWLRQVWKDW
ZRXOGLQKLELWDOOIXQJDOVWUDLQVLQFOXGLQJWKHMalasseziaVWUDLQVWHVWHGLQWKLVVWXG\
,QWZRFDVHV6'DQG39WKHUHVSHFWLYHLQKLELWRU\DFWLYLW\FRXOGEHDWWULEXWHGWR
WKHLQGLUXELQFRQFHQWUDWLRQDQGLQRQHWRSLW\ULDFWULQ6'
Discussion 
+HUHLQZHGHPRQVWUDWHWKDWLQGROLFPROHFXODUVSHFLHVLVRODWHGIURPMalassezia 
FXOWXUHVKDYHDQWLIXQJDODFWLYLW\in vitroDWFRQFHQWUDWLRQVGHWHFWHGLQVFDOHSUREHV
VHOHFWHGIRUPOHVLRQDO6'DQG39VNLQ)URPWKHLQGROLFVXEVWDQFHVWHVWHGLQGLUXELQ
LVVLJQLILFDQWO\WKHPRVWDFWLYHRQH7KLVPROHFXOHLVWKHWDUJHWRILQWHQVH
LQYHVWLJDWLRQDVLWSRVVHVVHVDQWLLQIODPPDWRU\DQGDQWLFDQFHUSURSHUWLHVDQGLWLVWKH
DFWLYHLQJUHGLHQWRILQGLJRQDWXUDOLVDSRSXODU&KLQHVHWUDGLWLRQDOPHGLFLQH$V
DOUHDG\PHQWLRQHGLWLVHYDOXDWHGDVDWRSLFDODJHQWLQWKHWUHDWPHQWRISVRULDVLV
DQGWKHDQWLIXQJDOSURSHUWLHVGHWHFWHGKHUHLQFRXOGEHDQDGGLWLRQDOLQGLFDWLRQ
)XUWKHUPRUHORZZDWHUVROXELOLW\WKDWFKDUDFWHUL]HVLQGLUXELQFRXOGEHDQDVVHWRQ
WKHVNLQDVLWZRXOGQRWEHHDVLO\UHPRYHGIURPVZHDW6WULFWQXPHULFDOFRPSDULVRQ
RIWKH0,&ZLWKHVWDEOLVKHGDQWLIXQJDOVRILQGLUXELQRUWKHRWKHULQGROHVVKRXOGQRW
EHSHUIRUPHGDVWKHDQWLIXQJDOIXQFWLRQZRXOGEHSHUIRUPHGin locoRQWKHVNLQDQG
QRWDIWHUV\VWHPLFLQWDNHLQEORRGRUWLVVXHOHYHO7KXVZLWKLQWKHFRQWH[WWKDWWKH\
DUHSUHVHQWO\DVVHVVHGWKH\GRDFKLHYHRQWKHVNLQFRQFHQWUDWLRQVWKDWFRXOGEH
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DFWLYHin vivoDJDLQVWFRPPHQVDOMalasseziaDQGCandidaRSSRUWXQLVWLF
SDWKRJHQLF\HDVWVCryptococcusDQGPROGVAspergillus)XUWKHUPRUHWKH
H[LVWHQFHRIDV\QHUJLVWLFDFWLRQWKDWDGGVWRWKLVHIIHFWFDQQRWEHH[FOXGHG
$QRWDEOHREVHUYDWLRQLVWKDWWKH\VKRZDQWLIXQJDODFWLYLW\DJDLQVWWKHLURZQ
SURGXFHUVLHMalasseziaDQGCandidaVSHFLHV7KHLQGROHFRQFHQWUDWLRQDFKLHYHG
in vitroE\MalasseziaVSHFLHVZKHQJURZQRQ/WU\SWRSKDQDJDUDUHGLOXWLRQV
ORZHUWKDQWKHKHUHLQUHFRUGHG0,&7KLVPHDQVWKDWSURGXFWLRQRILQGROHVin vitro
GRHVQRWLQKLELWMalasseziaJURZWKXSWRDSRLQW\HWWKHWR[LFLW\RIWKHVHVXEVWDQFHV
PLJKWH[SODLQWKHSUHIHUHQWLDOO\XVHRIRWKHUQLWURJHQVRXUFHVDVLVJO\FLQHDQG
UHVROXWLRQWR/WU\SWRSKDQXVHZKHQWKHVHVRXUFHVKDYHEHHQH[KDXVWHG$VIRU
CandidaVSHFLHVRQO\C. glabrata KDVEHHQIRXQGWRSURGXFHLQGROLFVXEVWDQFHVDQG
IURPWKHVHRQO\WU\SWDQWKULQ0H[LDDQG0DJLDWLVXQSXEOLVKHGGDWD
$QRWKHULVVXHXQGHUVFRUHGE\WKHILQGLQJVRIWKLVVWXG\LVWKHH[DFWUROHRI
MalasseziaLQWKHDFFXPXODWLRQRILQGROLFFRPSRXQGVLQDVVRFLDWLRQZLWK\HDVW
FRORQLHV in vivoDQGin vitro0RVWSUREDEO\RQWKHVNLQWKHSURGXFWLRQRILQGROLF
FRPSRXQGVUHSUHVHQWVDQDGDSWLYHSKHQRPHQRQRIFHUWDLQMalassezia VWDLQVWKDWFDQ
H[SORLWWKHLUSK\VLFRFKHPLFDOPLOLHXLQRUGHUWRLPSURYHWKHLUVXUYLYDOFRPSHWHQFH
E\RSWLPL]LQJWKHELRHQHUJHWLFVRIWKHDVVHPEO\DQGDFFXPXODWLRQRIELRSURGXFWVLQ
WKHLUHQYLURQPHQW,WKDVEHHQSURSRVHGWKDWWKHIRUPDWLRQRIWKHVHVXEVWDQFHV
EHJLQVZLWKDQHQ]\PHPHGLDWHGIRUPDWLRQRILQGROHS\UXYDWHIURP/WU\SWRSKDQ
DQGWKHVXEVHTXHQWµDYLWDO¶WUDQVIRUPDWLRQRIWKHSUHFXUVRUVXEVWDQFHLQWRDZKROH
DUUD\RIIXUWKHULQGROLFFRPSRXQGV$FFRUGLQJO\PDODVVH]LQFDQHDVLO\WUDQVIRUP
WR,&=DQGDGGLWLRQDOWU\SWRSKDQPHWDEROLWHVFDQEHIRUPHGRQWKHVNLQWKURXJK
WKHDFWLRQRIWKHRPQLSUHVHQW89UDGLDWLRQRUIXUWKHUR[LGDWLYHUHDFWLRQV7DNHQDOO
WKHVHREVHUYDWLRQVWRJHWKHUZHZRXOGOLNHWRVXJJHVWWKDWWKHGHFLVLYHWUDLWWKDW
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FRQWUROVWKHYDULDWLRQLQWKHFDSDFLW\RIGLIIHUHQWMalasseziaVWUDLQVWRDFFXPXODWH
LQGROLFFRPSRXQGVLQWKHLUHQYLURQPHQWLVWKHLUDELOLW\WRXSWDNHDQGPHWDEROL]H
DYDLODEOH/WU\SWRSKDQLQWRLQGROHS\UXYDWHDQGWRH[FUHWHLWLQWRWKHHQYLURQPHQW
ZKHUHVXEVHTXHQWIRUPDWLRQRIIXUWKHUPROHFXODUVSHFLHVFRQWLQXHVGHSHQGLQJRQWKH
DYDLODEOHPLOLHXFRQGLWLRQV+HQFHHIIHFWLYHDQWLIXQJDOFRQFHQWUDWLRQVRIWKHVH
VXEVWDQFHVPLJKWQRWEHVSDWLDOO\UHODWHGWRWKHMalasseziaPLFURFRORQLHVRQWKH
VNLQ WKXVQRWDFWXDOO\LQKLELWLQJWKHSURGXFHUVWUDLQV
,QFRQFOXVLRQMalassezia\HDVWVSURGXFHLQGROLFVSHFLHVWKDWKDYHWKHDELOLW\WR
LQKLELWDQDUUD\RI\HDVWDQGPROGVWUDLQVDWFOLQLFDOO\PHDQLQJIXOFRQFHQWUDWLRQV
)XWXUHUHVHDUFKVKRXOGHODERUDWHRQWKHFOLQLFDOVLJQLILFDQFHRIWKLVREVHUYDWLRQE\
H[SDQGLQJRXUNQRZOHGJHRQWKHGLVWULEXWLRQRIWKHVHELRDFWLYHVXEVWDQFHVRQ
KHDOWK\DQGGLVHDVHGVNLQ
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Malassezin ICZ Pityriacitrin Indirubin FICZ 6-hydroxy-methyl-
indolo[3,2-
b]carbazole
Tryptanthrin 6-methyl-indolo 
[3,2-b]carbazole
Yeasts Candida albicans ATCC90028 8 8 8 8 32 16 8 16
Candida albicans  CBS 562 0.125 4 4 0.5 32 0.0125 2 16
Candida glabrata CBS 7904 8 8 16 4 32 8 8 8
Candida krusei ATCC6258 8 4 16 4 16 8 4 8
Candida parapsilosis ATCC90018 8 8 8 8 32 16 8 8
Candida tropicalis CBS94 8 4 8 8 8 8 8 16
Candida tropicalis IP 2148-93 0.032 32 32 2 32 0.25 2 8
Cryptococcus albidus CR 127 32 32 32 16 32 32 32 32
Cryptococcus gattii CR86 32 32 16 16 16 32 16 32
Cryptococcus laurentii CR 125 32 32 16 16 32 32 32 32
Cryptococcus neoformans CR192 32 32 16 16 16 32 4 32
Cryptococcus neoformans UOA/HCPF 9235 32 32 32 32 32 32 32 32
Cryptococcus neoformans sero A CR 12 32 32 32 16 32 16 32 8
Cryptococcus neoformans sero AD CR 48 32 32 32 16 32 32 32 8
Cryptococcus neoformans sero AD CR 49 32 32 32 16 32 32 32 16
Cryptococcus neoformans sero C CR 81 32 32 32 16 32 32 32 32
Cryptococcus neoformans sero D CR 96 32 32 32 16 32 32 32 32
Malassezia dermatis CBS9145 16 4 32 4 8 16 4 16
Malassezia furfur CBS 7983 16 8 16 8 16 16 8 16
Malassezia globosa UOA/HCPF 15443 8 2 16 2 2 8 1 8
Malassezia nana CBS9559 16 8 16 8 16 8 16 16
Malassezia pachydermatis CBS1880 16 8 16 8 16 16 8 8
Malassezia restricta UOA/HCPF15428 16 4 4 2 4 8 16 8
Malassezia slooffiae CBS7956 4 2 16 4 8 8 1 4
Malassezia sympodialis  CBS7222 16 16 8 4 32 16 8 16
Malassezia yamatoensis CBS 9725 16 8 16 8 16 16 16 16
Yarrowia lipolytica CBS6124-1 8 8 16 4 16 8 8 8
Molds Aspergillus flavus UOA/HCPF 12726 32 32 32 32 32 32 32 32
Aspergillus flavus UOA/HCPF15587 16 8 8 8 8 16 8 16
Aspergillus fumigatus UOA/HCPF 14662 8 16 32 16 32 4 32 8
Aspergillus fumigatus UOA/HCPF 7431 32 32 32 32 32 32 32 32
Aspergillus fumigatus UOA/HCPF15831 16 32 16 8 8 32 8 16
Aspergillus niger  UOA/HCPF 14744 32 32 32 32 32 32 32 32
Aspergillus niger UOA/HCPF15749 8 4 4 8 8 8 8 4
Exophiala dermatitidis UOA/HCPF 3801 32 32 32 32 32 32 32 32
Exophiala dermatitidis UOA/HCPF3801 16 16 8 16 16 16 16 16
Fusarium solani UOA/HCFP 2213 32 32 16 16 16 32 16 32
Fusarium oxysporum UOA/HCFP 12739 32 32 32 32 32 32 32 32
Rhrizopus oryzae UOA/HCPF 3908 32 32 32 32 32 32 32 32
Rhrizopus oryzae UOA/HCPF15489 8 4 8 4 8 16 8 16 


7DEOH7KHIXQJDOVSHFLHVLQFOXGHGLQWKHVWXG\DQGWKHFRUUHVSRQGLQJ0LQLPXP,QKLELWRU\&RQFHQWUDWLRQV0,&RIWKHMalassezia 
LQGROHVWHVWHGȝJPO
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7DEOHMalassezia DVVRFLDWHGLQGROHFRQFHQWUDWLRQȝJPORQVNLQH[WUDFWVDQGUHVSHFWLYHIXQJDOJHQHUDWKDWDWOHDVWRQHVWUDLQWHVWHGZRXOG
EHLQKLELWHGRQGLVHDVHGKXPDQVNLQ&RQFHQWUDWLRQVDUHDGDSWHGIURP393LW\ULDVLVYHUVLFRORU6'6HERUUKHLFGHUPDWLWLV,&=LQGROR
>E@±FDUED]ROH

 

  Malassezin ICZ Pityriacitrin Indirubin Species inhibited 
SD1    23.57 Candida,Cryptococcus, 
Malassezia 
 
SD2    43.66 Aspergillus, 
Cryptococcus, 
Fusarium, Candida, 
Malassezia 
SD3 0.06  34.24  Aspergillus, 
Cryptococcus, 
Fusarium, Candida 
Malassezia 
SD4    1.22 Candida 
SD6 0.06 2.84 1.87  Candida 
PV1  5.97 6.84  Candida, Malassezia 
PV2 0.76   75.68 Aspergillus, 
Cryptococcus, 
Fusarium, Candida, 
Malassezia 
PV3 0.33     3.78 Candida, Malassezia 
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
Figure 16XVFHSWLELOLW\RIWKHIXQJDOVWUDLQVLQFOXGHGLQWKHVWXG\3DQHO$
6XVFHSWLELOLW\RIWKHIXQJDOJHQHUDLQFOXGHGLQWKHVWXG\DJDLQVWHDFKLQGROH3DQHO
%$QWLIXQJDODFWLYLW\RIWKHWHVWHGLQGROHVDJDLQVWDOOVWUDLQVRIWKHJHQHUDLQFOXGHG
LQWKHVWXG\LHMalasseziaCandidaCryptococcusDQGAspergillus,QGLUXELQZDV
WKHPRVWDFWLYHVXEVWDQFHDQG),&=WKHOHVVDFWLYHRQH3DQHO%6XVFHSWLELOLW\RIWKH
JHQHUDLQFOXGHGLQWKHVWXG\DJDLQVWWKHDUUD\RILQGROHVHPSOR\HG),&=IRUP\O
LQGROR±>E@±FDUED]ROH,&=LQGROR>E@FDUED]ROH7KHDVWHULVNGHQRWHV
VWDWLVWLFDOVLJQLILFDQFH
 
 
A
cc
ep
te
d 
A
rt
ic
le
7KLVDUWLFOHLVSURWHFWHGE\FRS\ULJKW$OOULJKWVUHVHUYHG
 
 
